A missense mutation of the Toll-like receptor 3 gene in a patient with influenza-associated encephalopathy.
Toll-like receptors (TLRs) recognize pathogen-associated molecular patterns and mediate the activation of NF-kappaB and the production of proinflammatory cytokines, which is critical for the innate immune system. TLR3 recognizes both double-stranded RNA and the influenza A virus. Since influenza-associated encephalopathy is frequent in Japan and East Asia and its pathological mechanism remains unknown, we analyzed several genes including TLRs and the retinoic acid inducible gene I, which could be involved in the recognition of the RNA virus. In one of three patients with influenza-associated encephalopathy, we detected a novel missense mutation (F303S) in just the TLR3 gene. This was confirmed as a loss-of-function mutant in a dose-dependent manner by NF-kappaB and IFN-beta reporter assays using wild-type and mutant TLR3-transfected HEK293 cells. Our results imply that a mutation of the TLR3 gene could be one of the factors responsible for influenza-associated encephalopathy.